This paper aims to deal with the assessment of axial load capacity for cast in place pile foundations, which are made by the earth drill method, by using the data taken from Standard Penetration Tests (SPTs) and Piezocone Penetration Tests (CPTUs). These tests were carried out as part of the investigation program for P.N.G. Terminal-Power Plant, near Semani beach, in Hoxhara marsh, in the western part of Albania. The design of axial load capacity of piles is based on empirical formula using SPT and CPTU values. This study presents the results of axial load capacity analysis of cast in place piles by different analytical calculation methods, which are based on in situ tests results, and also referring to the Building Standard Law of Japan. In the end of our work, differences between calculations methods by using different in situ tests results are shown in tables and graphs.
Introduction
The construction site, where the SPT and CPTU tests are carried out, is located in the area of Semani beach, near Fier city, Albania. The tests considered in this study, are executed according to the site investigation program at Terminal Power Plant (here in after referred as P. N. G.) in Seman. A plan of the construction site and the location of in situ tests are shown in Figure 1 .
The results of 416 SPT and 12 CPTU are considered during the axial load capacity analysis. SPT tests were carried out, as the primarily recommended tests for granular soils and other ground conditions where it is difficult to sample and test in laboratory. This test provides assessments of soils properties and foundation design parameters. It measures the soil resistance to penetration through computation of the number of blows required to drive the sampler 300 mm into the ground, after it has been advances 150 mm. In recent years the N-value measured by SPT has been subjected to various corrections and is standardized to a reference value of 60% of the potential energy of SPT hammer [1] . Except SPTs, also CPTUs were performed, because the piezocone test allows the continuous monitoring of the pore pressure, u 2 , generated during driving, in addition to the electrical measurements of cone tip resistance, q c , and sleeve friction, f s . The determination of pile capacity is one of the earliest applications of the CPT data. CPT methods of axial pile capacity calculations generally give superior predictions, because CPT provides a continuous profile of soil and it is still the test that gives the closest simulation to a pile [2] .
In this study, deep foundations of type cast in place piles are considered. The depth of pile is kept at a constant value of 20.0 m, meanwhile the diameter varies from 0.5 m until 2.0 m.
The data taken by Standard Penetration Test (SPT) will be involved in calculations according to O'Neill & Reese and the Japanese Design Law.
The data taken by Piezocone Tests (CPTU) will be involved in calculations according to Esllami & Fellenius Method.
All the results will be presented in tables and graphs, so it will be possible to compare the results obtained by different in situ testing techniques.
Axial Load Capacity of Piles by Using SPT
In this part are described analytical methods used to obtain Ultimate Axial Load Capacity, by using the results of 2 in situ tests, SPT and CPT. Also in this section of the paper, the Japanese Practice of axial load capacity analysis will be presented.
Axial Load Capacity from Japanese Method
The total load capacity of piles is calculated by using Equation (1) , where toe bearing resistance and side friction resistance are both considered [3] .
where:
t q′ = net unit toe bearing resistance of pile, which is calculated by the equations given in Table 1 s f = side friction bearing resistance of pile t A = toe area (normally, the cross sectional area of the pile) s A = circumferential area of the pile at depth z F = factor of safety According to Building Standard Law of Japan the allowable axial load capacity is defined in relation to ultimate axial load capacity, by using a factor of safety F = 3, in case of normal conditions. The ultimate bearing capacity of soils is estimated based on geotechnical investigations. The allowable axial load capacity of piles shall be calculated by the equations in paragraph Table 2 , in cases when the soil in contact with the pile is a soft clay, or a loose sand, and also in those cases when it is estimated a big liquefaction potential of soils where are driven the piles or are installed the cast-in-place piles [4] . s P = side-friction resistance calculated by the following equation: 
O' Neill and Reese Method for Toe Bearing Resistance
Analytical design of cast in place piles is based on empirical formulas developed from instrumented full scale static load tests. O' Neill and Reese defined the toe bearing resistance as that which occurs at a settlement of 5% of the pile diameter. Based on this criterion they recommend computing the net toe bearing resistance in sand with N 60 ≤ 50 as follows [6] : 60 57.5 2900 kPa
where: N 60 = SPT N-value corrected for field procedures from pile's toe until the depth 2B b under the toe. B b = diameter in base. Net unit toe bearing resistance for cast in place piles, with diameter in base bigger than 120 cm, in sandy soils with N 60 ≤ 50 according O'Neill & Reese should be reduced by multiplying with the ratio of 1200 mm with the diameter in base of the pile. Otherwise a settlements analysis is required. Table 1 . Net unit toe-bearing resistance according to SPT-value [4] . Because of their low hydraulic conductivity, it is assumed that undrained conditions exist in clays beneath the toe of the pile. The net unit toe bearing resistance for piles embeded in clay can be calculated by using the undrained shear strenghth, as given in the Equation (4) . O'Neill and Reese reccomend to use in this case the bearing capacity factor, which varies as a function of the undrained shear strength of the soil [6] . 
The reduction factor is calculated by Equations (6) 
β Method for Side Friction Resistance
When using the β method the soil is divided into layers, where each layer boundary is located at the soil strata boundaries or at the ground water table. Than is computed f s by the formula given below [6] : 
Axial Load Capacity of Piles by Using CPT Tests Data

Eslami and Fellenius Method
Eslami and Fellenius recommend the application of an additional pore water pressure u 2 to correct the value of effective resistance of cone as follows [6] :
where: q E = effective resistance of cone. q T = corrected resistance of cone. u 2 = pore water pressure measure at cone tip.
Toe Bearing Resistance
Eslami & Fellenius method is widely used to correct the net toe bearing resistance, t q′ , with the effective resistance of cone, q E . These analysis consider the values of q E only withing the following zones:  Piles installed through weak soils at the beginning and than passing through compact soils 8B above the end of the cone and 4B below it.  Piles installed through compact soils at the beggining than passing through weak soils 2B above the end of the cone and 4B below it. Average value, q Eg , of n values E q measured with the defined depth can be calculated as a geometrical average. Net toe bearing resistance, t q′ , should be correlated in empirically manner as shown in Equation (13) [6] :
t C = bearing resistance coefficient = 1.
Eg q = geometric average effective resistance of cone.
Side Friction Resistance
The side friction resistance by using the data of CPT should be calculated by means of Equation (15) [6] :
The values of C s depend on soil type and are taken in Table 3 . Menawhile soil's classification is done in grapphical way by using the CPT data. 
Results and Discussions
Since the analyses of Axial Load Capacity of piles in this construction site are related to the data of SPT and CPTU tests, at first we dialed with the results of these tests, which were reported in the geological study. Average field SPT N-values, corrected SPT(N 1 ) 60 -values, average q c -values and f sc -values are considered. The geological profiles are constructed for every borehole (12 boreholes in total). In Figure 2, Figure 3 and Figure 4 are given the variances of field SPT N-value, SPTN 60 -value and field CPTUq c -value, f sc -value with depth for 12 boreholes considered in this paper. The axial load capacity analyses are performed for each borehole based on the analytical methods already described above.
Considering soil profiles and soil conditions of every borehole, a suitable depth of 20 m is selected for cast-in- All the results of our geotechnical calculations related to axial load capacity of piles are presented in charts considering various pile diameters (see Figure 5) . In these charts, each graph presents axial load capacity related to pile diameter in certain soil conditions which belong to a certain borehole [7] .
From the results presented in Table 4 , Figure 5 and Figure 6 , it is shown that calculated values of axial load capacity based on the SPT, CPTU data and on Japanese practice of design don't differ very much. We see that constructed curves in all cases are similar and the gap between them is not significant, especially when the diameter is in the range of 1 -1.5 m. We can say that all methods give comparable and consistent results for piles which have the same dimensions and are installed in the same soil surroundings.
Conclusions
Axial load capacities of piles at P.N.G. Terminal-Power Plant are assessed in this paper. From the results of calculations and discussion of them the below conclusions have resulted from the construction site mentioned above. The axial load in piles varies from one method of calculation to another. According to the SPT based calculations, known as O'Neill and Reese method, the axial load capacities varied from 400 up to 2400 kN. According to the Japanese Design Law the results vary from 500 to 4010 kN. The results taken by CPT based calculations method and the values of axial mode can be from 500 up to 1480 kN. Maximal axial load capacity is reached according to Japanese Design Law, which is 4010 kN. According to the calculation based on CPT results the main important component of total axial load capacity is the toe bearing capacity, determined by the value of q c and correlated by q t .
At BH -1 the pile's toe is supported by a layer of dense sand. This is the reason that between the other graphs a gap exists in this one. Other piles have almost the same axial load capacity, so the graphs do not create considerable gaps between each others.
Concerning to SPT, it is often noticed that for the same SPT N-value according to two different methods we obtain two different axial loads for pile diameter. This means that the real difference is attributed to toe bearing resistance, because side friction resistance is almost the same in these cases. This is due to different correlations methods of SPT data.
